The study included 66 patients who underwent 70 consecutive ICSI treatments. All women were ഛ40 years of age (average age: 31.2; 1 Women's General Hospital, IVF-Unit, Lederergasse 47, A-4020 range: 22-40). The couples were referred to the ICSI programme Linz, Austria and 2 University of Maine, Department of for either male infertility (50 cases, Ͻ5⍥10 6 progressively motile Mathematics and Statistics, Orono, ME, USA spermatozoa) or failure of at least two previous IVF cycles (16 cases). 3 To whom correspondence should be addressed
Introduction
Before ICSI treatment was performed (immediately after removal With the introduction and establishment of intracytoplasmic of cumulus cells), using an inverted microscope (ϫ200 magnification) and Hoffman Modulation Contrast optics, oocytes were placed in sperm injection (ICSI) in assisted reproduction technology, drops of BM1 medium in a Petri dish. Then the ICSI procedure was substantial fertilization and implantation rates, even in couples carried out by means of micromanipulators as published elsewhere with severe male infertility, can be achieved (Palermo et al. , (Van Steirteghem et al., 1993) . Particular importance was attached to 1992; Van Steirteghem et al., 1993) .
accurate injection timing (39-40 h after HCG administration). After
The outcome of ICSI treatment is not only affected by injection, the oocytes were incubated separately in order to avoid patient parameters but also by embryo variables (Serhal et al., mixing of the different polar body grades (Table I, Figure 1 ).
1997), though no correlation could be demonstrated between
Fertilization rate and embryo grade (according to Veeck, 1990) per oocyte morphology and fertilization rate or embryo quality polar body grade were assessed 16-18 h and 40-42 h after ICSI by (De Sutter et al., 1996; Balaban et al., 1998) . However, recent an independent observer. The criterion for accepting fertilization as normal was the presence of two pronuclei as well as two polar bodies. data revealed a significant association between oocyte grade based on polar body, perivitelline space and cytoplasmic inclusions with fertilization rate and embryo quality (Xia, (Veeck, 1988; Bedford and Kim, 1993 displayed three pronuclei. All in all, 436 eggs were considered for embryo quality assessment. A significant association was found between oocyte grading Results based on the morphology of the first polar body and embryo Overall, 70 punctures resulted in 610 oocytes (8.7 Ϯ 4.1 per quality (P Ͻ 0.001). Embryo stage (2-6 cells on day 2) was cycle). Forty-eight (7.9%) oocytes remained in prophase I and not related to first polar body appearance (data not shown). 18 (2.9%) in metaphase I, while 544 (89.2%) were mature. Of Morphological anomalies did not influence embryo quality as these, six metaphase II (MII) oocytes were excluded from assessed by the proportion of embryos with Ͻ25% fragmentafurther analysis because they were found to have multiple tion (Table II) . vacuoles. Thus 538 eggs were considered for ICSI.
A total of 238 (44.2%) oocytes had at least one cytoplasmic anomaly. None of the morphological classes separately revealed Discussion a significant association with fertilization rate. Using a published protocol (De Sutter et al., 1996) all oocytes were divided
The introduction and establishment of ICSI (Palermo et al., 1992; Van Steirteghem et al., 1993) provided substantial into three categories: oocytes without any anomaly, oocytes displaying one, and oocytes with more than one anomaly fertilization rates in cases of dramatically diminished sperm parameters. The success of this procedure is facilitated by (Table II) . No significant difference between any of the cytoplasmic anomalies and fertilization rate was found.
enzymatic and mechanical removal of the surrounding cumulus cells ensuring accurate assessment of oocyte maturity and On the other hand, gradation with regard to first polar body morphology revealed a significant association with fertilization quality. It is generally recognized that ovarian stimulation using a rate (Table II , P Ͻ 0.025). The appearance of morphological anomalies was not related to polar body morphology (Table III, long protocol may affect oocyte quality because maturation of abnormal oocytes (which otherwise would have become atretic) P Ͼ 0.05). cytoplasmic maturation are unlikely to influence fertilization reduced fertilization rates (Veeck, 1990 ). Thus, it seems reasonable to suspect similar results in ICSI. Surprisingly, only can occur (Serhal et al., 1997) . A higher number of mature few data on this aspect are available. In the literature, the eggs per oocyte collection can compensate for this drawback prognostic value of first polar body morphology on embryo (Greenblatt et al., 1995) . However, chromosomal disorder has quality in ICSI was assessed either in combination with other been reported for up to 40% of all eggs collected (Van Blerkom criteria (Xia, 1997) or not at all (De Sutter et al., 1996; and Henry, 1992) . In addition, more than half of the oocytes Balaban et al., 1998) . Hence, discrepancies in reports on the show morphological anomalies (De Sutter et al., 1996) . This prognostic value of morphological features of the oocyte on could be related to a progesterone and oestradiol deficiency fertilization rate and embryo quality may be due to the different which is closely connected to maturation of the nucleus and approaches to oocyte evaluation. This is the first investigation cytoplasm (Thibault, 1977) . Oocytes recruited from slowon a larger number of oocytes focusing exclusively on the developing follicles may not have adequate hormonal supply relationship of the first polar body and microinjection results. at the time of ovulation induction. In the present study, the In contrast to natural cycles, nuclear and cytoplasmic maturahormonal supply seemed to be optimal which was manifested tion seem to act asynchronously in IVF and ICSI (Sundstrom in a lower percentage of cytoplasmic anomalies. In contrast to and Nilsson, 1988) . Extrusion of the first polar body, which conventional IVF, for which cytoplasmic inclusions, especially indicates the end of meiotic maturation, can easily be conrefractile bodies, are known to correlate with lower fertilization trolled. In the worst case, suboptimal nuclear maturation may rates (Veeck, 1990) , ICSI results are not influenced by cytolead to a complete failure of first polar body extrusion. Rapid plasmic anomaly (Serhal et al., 1997; Balaban et al., 1998) . maturation to metaphase II before retrieval and prolonged De Sutter et al. (1996) reported that so-called 'ideal' oocytes arrest in this state before fertilization is believed to contribute (those without inclusions and granular cytoplasm) represent to a degenerative effect on the first polar body (Eichenlaubonly 34% of all collected oocytes. Although the present study Ritter et al., 1995) . Ovarian stimulation may result in recruitshowed a higher percentage of oocytes without anomalies, it ment of metaphase II oocytes with varying duration of nuclear produced similar results concerning morphological aspects and maturation which is likely to be manifested in varying grades ICSI results. Cytoplasmic anomalies showed no correlation of first polar bodies. This suboptimal nuclear maturation may with ICSI results (neither separately nor in combination). Changes in cytoplasmic appearance during completion of reduce embryo quality because it is known that ageing of the Van Blerkom, J. and Henry, G. (1992) Oocyte dysmorphism and aneuploidy oocyte can result in spindle damage and loss of chromosome in meiotically mature human oocytes after ovarian stimulation. Hum.
scattering (Pickering et al., 1988; Martini et al., 1997) .
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In conclusion, the present data indicate that first polar body Van Steirteghem, A., Nagy, Z., Joris, H. et al. (1993) anomalies which may be associated with an increased frequency of aneuploidy (Van Blerkom and Henry, 1992) .
Received on March 15, 1999; accepted on November 4, 1999 For future studies it would be interesting to clarify the chromosomal situation and the implantation potential of embryos derived from oocytes with varying first polar bodies. However, the preliminary data concerning the prognostic value of first polar body morphology for the rates of implantation and pregnancy are encouraging (Ebner et al., 1999) .
